c2(p) _ dp/dp = kff(p) if-1.
We let PO' U, and L be typical (constant) values for the density, velocity, and length scales, respectively, associated with the flow, and define nondimensional variables (denoted by a "^" above the quantity) bŷ 
and u is independent of M, but, in general, will depend upon t and the spacial scales x (k) i e p(J) 
We which propagate only in the positive x direction, we set G _ 0 and write (4.5)
where the exact form of the function f will be determined from the boundary and initial conditions (4.3) of the problem.
Using the solutions (4.5), equations (3.5) with k=l for p(2) and u (1) become (4.6)
The general solution to (4.6) for p(2) and u (1) can be written as 
From equations (4.5), we find (7) With p(1) determined from (4.15), we find that the expressions (4.7) for p(2) and u (1), which satisfy conditions (4.11) and (4.12), reduce to (4.16) 
To determine these coefficient functions, we substitute the expansions (5.7) into equations (5.1)-(5.4) and use the relation 
Once f has been determined, we can express the solution for p as (6.9) f(n+l-J)(t')/rJ (cos (0)) cos (m_b-fl) = an, j j=l where t' _ t-r+l. In general, f will also depend on the "slow" spacial scales r 1, r 2, ..., although this dependence has not been denoted explicitly.
As an illustration of these results, we consider the special case when 
In general, for any positive integer n, the ratio of the maximum intensity n to the maximum intensity I0 of the pulsating sphere approaches (ka)2n/(n+l)2 as ka approaches zero.
7. Solutions for the higher order perturbation coefficients Equations (5.10) with k=l can be written as
To begin our construction of solutions to equations (7.1), we first examine the behavior of the right sides of these equations as r-_¢0. Using equations (6.1), (6.3), and (6.4) we find
as r-_. n (Here it is understood that the argument of f is t'=t-r+l.) Then, using these expressions, we can write equations (7.1) as (7.3a) (7.3b) (7.3c) we can write Then (7.4a) Dlf(n+l)(T) = f(n+2)(T)(Dlr ).
2O
Furthermore, the angular dependence of the terms on the right sides of that Dlr should be proportional to P_(cos(O)), equations (7.3) suggests
cos(m_-_).
Thus, we write (7.4b) DIT = h(r)P:(cos(O))cos(m¢-fl), where h(r) must be determined. With these assumptions, we see that all of the terms on the right side of (7.3) are O(1/r 2) (at least) as r-_¢0, as required.
Thus, we can express the (particular) solutions for p(2), u(1)r, u_ 1), and u_ 1) in the form is a function to be determined and the primes denote J J differentiation with respect to r. Substituting the expressions (7.5) into equations (7.3), and using (7.4), we obtain the relations:
(7.6a) (1), u(0)r ' u00) ( , and u_ 0) ( are completely determined by equations (6.9), (6.1), with t' replaced by r, and (7.8b).
Before we consider some specific applications of these results, we note that, from its definition in (7.8b), r has the following properties:
(7.9a) (7.9b) (7.9c) 
Applications a) The Pulsating Sphere
As our first application, we consider the pulsating sphere (see Figure   2 (b) = w(29-3_-17w2+15qw2-64w4)/(32(1+w2)2(1+4w2) In Figure  3 , we have plotted r(p(1)+ Mp (2) b) The Oscillating Sphere
As a second application, we consider the oscillating sphere (see Figure   2 (c).) In this case, the radial component of the velocity of the surface of the sphere is given by V = cos(8)sin(wt) and, hence, we set n=l and m=0 in our results from sections 6 and 7. Then the steady state solution for f(t) is given by (6.10) with n=l, and @ is given by (6.9) with n=l, i.e.
where r is now determined by (7.8b) with n=l and m=0, i.e.
(8. 
-9w2(f2cCOS(2wr)+f2sSin(2_r))/r 2 + 6w3(f2sCOS(2Wr)-f2cSin(2wr))lr + (3-ff)w2(4+w4)/8r 4 + ((1-ff)w4(4+w4)/8r 2 + (3(33+_)w2(2-w2)/32r5 -(17+_)w2(4-8w2+w4)/16r 4 -3(9+ff)w4(2-w2)/8r 3 + (5+q)w4(4-8w2+w4)/16r2)cos(2wT) + ((5+_)w5(2-w2)/4r 2 -(17+_)w3(2-w2)/4r 4 + 3(9+q)w3(4-8w2+w4)/32r3 + -3w(33+q)(4-Sw2+w4)/128r5)sin(2wr)l/(4+w4)2 + O(1/r5).
The constants f0s' f0c' f2s' and f2c which appear in the definition of p (2 
In addition, we find that the expressions for u (1) and u_ 1) ( correspond to a r rotational flow, even though u (0) and u_ 0) correspond to an i r rot at i onal flow. 
while the solution for p is given by (6.9) with n=2, i.e., (8.8)
with r determined by (7.8b) with n=2, i.e.,
Using these expressions we find Figure  4 for the example of the oscillating sphere, for which n=l and m=0 in the formulas above, and also in Figure  5 , corresponding to n=2 and m=2.
In Figure  4( In Figure  6 we have plotted 
